Adolescence is a time of increased divergence between males and females in physical characteristics, behavior, and risk for psychopathology. Here we will review data regarding sex differences in brain structure and function during this period of the lifespan. The most consistent sex difference in brain morphometry is the 9-12% larger brain size that has been reported in males. Individual brain regions that have most consistently been reported as different in males and females include the basal ganglia, hippocampus, and amygdala. Diffusion tensor imaging and magnetization transfer imaging studies have also shown sex differences in white matter development during adolescence. Functional imaging studies have shown different patterns of activation without differences in performance, suggesting male and female brains may use slightly different strategies for achieving similar cognitive abilities. Longitudinal studies have shown sex differences in the trajectory of brain development, with females reaching peak values of brain volumes earlier than males. Although compelling, these sex differences are present as group averages and should not be taken as indicative of relative capacities of males or females.
Introduction
Across species that reproduce by combining genetic material, it is frequently adaptive for one of the pair to contribute DNA from a larger, stationary gamete, and the other member of the pair to contribute DNA from a gamete that is smaller and more mobile. The individual contributing the larger gamete is conventionally designated as the female of the species. Evolutionary forces often favor different characteristics in some domains for males and females, including differences in anatomy. Although the extent of these differences varies widely between species, it is the case that within a given species, the sex of an organism is usually the single greatest determinate of size and shape.
In humans, differing evolutionary forces have led to group average differences in brain and behavior between men and women. Recognition of the importance of the adolescent period in the pathogenesis of common psychiatric disorders such as schizophrenia and depression has gained attention (Kessler et al., 2005) and has stimulated increased interest in how brain development differs between males and females and how this may be contributing to their relative risks for specific disorders.
In this review, we will discuss sex differences in brain structure and function during adolescence, a time of increased divergence between males and females in physical characteristics, behavior, and risk for psychopathology (Häfner, 2003; Kessler et al., 2005) . We refer to male/female differences in physiology or behavior as ''sex differences" as opposed to ''gender differences", considering gender to refer to the social role adapted by the person.
Overview of the process of sexual differentiation
Sexual differentiation is a cascade of events beginning with the process of sex determination and continuing through different stages of development to establish male or female phenotypes. Following a schema proposed by Phoenix and colleagues in 1959, sexspecific events are often categorized as early occurring organizational effects or later occurring activational effects (McCarthy, Schwarz, Wright, & Dean, 2008; Phoenix, Goy, Gerall, & Young, 1959) . Although there are many variations on this basic categorization, including the method of sex determination, timing and number of organizational events, magnitude of differences between the sexes, and which steroid hormones are operative, it continues to serve as a valuable template (McCarthy & Ball, 2008 ). An important modification to the original hypothesis is that sex steroid exposures during puberty are also associated with organizational effects, and that brain structural modifications in response to changing hormonal levels continue throughout adult life (Sisk & Zehr, 2005) .
Sex differences in embryos can be detected as early as the 2nd day after conception, with male embryos in both humans (Ray, 
